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12 - Glycine      13 - Betaeine         14 - Sacharoze        15 - Mannitol          16 - Substrate                17 - Alternanthera    

18 - Jasmonic acid  

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
99

.2
1.

4.
21

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jo
ur

na
l-

ir
sh

s.
ir

 o
n 

20
26

-0
6-

10
 ]

 

                             2 / 13

https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.4.21.1
https://journal-irshs.ir/article-1-445-fa.html


 ;1
 A6���BC�... �6'��6=3� ;�' �� ����1� �5 �6C�  

359 

�6
�: �5 v��� �D� �5 E����B6�  �� >6��' ;���98 ����/ �' ��� >�5���� �5 ��5 �A�3 ��  .��5�7 26a�' >� � E���/ 2D=6C

E�F
 	�!� 2<� ��D�9 �0�C �5 �� A��
��  ��DC�F� �5 E�F
 �60�' U3�� 9�A��
�� E�F
 � �� �6F'�  9� E�C �5 �3 	�

�-���8 ��� ��5�
�S�7 �� 5�� �D�H7 �  �
�� V1D���8 ����7 O����7 �5 � w��M' �  5�M�� �� � �D7�U� 	�� 22 	D
�C�D� 

 � �K<35 	D
�C .�
�� �5�5 ���< O��6C�/ 	
��6k 5�3 ��C A� � �C�� ��C A� O	���9 Z�T ��C A� Y63�' �� � q�"'�� �D�

E�F
 ���79�C ��a�� ��>�F� E�� �' �
�S�7 4���� �� � E�F
 ���6�8 ����8 	�8 9�6
 s�C��� � E��M� ��X �� �  .�� ���
� � 

E�F
 >6� 9�5���� �� O F
E���  E�F
 .�
�� `�SD
� ;���98 ���
� ���� �
5�� ���-� �9��
� �a
 9� �3 20�C���D�� 9� �  

>�F� ���6�8 n�� �C �� ���100% O66%  �33% 5��� `8) R�M' � �6S�'  JKC ��FQ � (��67 9�6
A6���BC� �6C�  O�"#250 O

500  �750 	�6��
�� ���6' �D60 �5 ��7 )18  �20( >�� .Z��� W�X Y0�< �5 � V���D3�� I��# �� ;���98 V��3 �� 

O � ���6' 5��M' �� ���' �� ���B' �C ���� � E�F
 �5 	-���98 �k�� �  �5 .�� ���� ���B' �C �5 � 	�5�['72  �5�"DC� E�F


E��!� .�� �� 	��/A6���BC� �6C� � ��"C� ��5 ��6
 �5 Z�� G3�� 9� ��� �6F' 30 �5 �M� 9�� �>�5��� .�� ���
� ���

) ����B�  � 	10�T n�� 9� 	�8 23 ;�' E���� ����30 �� � v��� ����7 ;� 9� �5�"DC� �� � ( n�� .�� �5�"DC� 	
9� ��6�

 �3 5�� I��# >��� �5�"DC� V��< `8 ��C�!�24 ����7 V��3 ���6�8 9� �M� G��C G��X� ��U6� �3 	
��9 ) v��� �� 

����7�x G0�k �� � ����7 (�6C� ���U� G6� 9�� �5 9� y/ .�� �D��7 �a
 �5 �60�� �9� ����� �� �9� >�� .�
�� �9� � 

 �����5����7 ����� �� ���
�: � �60�� �9� @jDT� .�� �D��7 �a
 �5 ���
�: �9� ����� �� � �9� v��� �� 100  % 5��� `8

 yzC .G��7 ���< �a
 �� (R�M' � �6S�' 9� 	��
) 9�6
����7���6�8 ���6' q�
 �� ���' �� � 100% O66%  �33%  V��< `8

�5�"DC�O ����7 Y6'�' >��� .�
�� ���6�8 �  � 10 .�
�� ���6�8 ���B� 9��  

     ;���98 ����/ �5	7.�� �� G=�9	��6�6� V6����3 �U6g
� V���1 � >6e'��/ OV3 E��!� I���6 ���3 O>60��/ ��U6� O

2�U
8 G60�M� O9c�'�3 �� 8 9��6=3��/ � 9��6=3��/ I����BC�9��
�.�� ��67  

  9��
� �����V6����3 ��67O �
��
 9� y/_�� 9� ��67 n�� 9� �D��� �MC�' �� Arnon ) �� �5�"DC�8�9��
� .( >60��/ ��67

 n�� �� _�� 9� ���[� i��SDC� 9� y/Bates � ����B�  )11E��!� I���6 ���3 V3 ��U6� .G��7 ���
� (  n�� ��Irigoyen 

�B���� و  )28�9��
� (�9��
� ���� .�� ��67	D
8 G60�M� ��67 ��T ���[� i��SDC� 9� �M� 	
��6=3�� n�� �� _�� 9 Sofaو 

 ����B� )45 n�� �� >6e'��/ ��U6� O(Bradford )13) 9c�'�3 2�U
8 G60�M� ��U6� � (CAT , EC 1.11.1.6�3 s�C� �� ( ; 

i�� E�X �5 `H� 240 ��� �U60���D� ��6C� �� �D��
�
 2O2H  n�� ��Beers and sizer )12 O( 2�U
8���BC�9��6=3��/ I� 

)APX, EC 1. 11.1.11 i�� E�X �5 `H� ; �3 s�C� �� (290 �
�
n�� �� �D� Nakono and Asada )33 2�U
8 � (

9��6=3��/ )POX, EC 1.11. 1.7 i�� E�X �5 `H� ; �3 s�C� �� (470 zC� ��gDC5 9� �5�"DC� �� �D��
�
 �D��D���DB

Shimatdzu  E��UV-1200  �� n��Kelin and Hameda )27( �9��
�.�� ��67  

  �5�5 V6�!' � ��U�' ;���98 >�� �5 �� ��U�� ��
 9� �5�"DC� �� � MSTATC ، 14 SPSS  وSAS 9.1  >6g
�6� �=��1� �

�5�5����5 ��Q n�� �� �  E��Dk� JKC �5 >B
�5 ��5  �1% .��5�7 ���
�  

,'�&�  

  �:� �� ���' ��A6���BC� �6C�  V6����3 ��U6� ��a  VB�) ��5�7 {S-�1 V6����3 ���1� >��D-6� �3 (a  ��U6� ��

30/1 	�6� Ga�
 �5 _�� �' �9� ��7 �5 ��7250 	�6� �D60 �5 ��7A6���BC� �6C� ��GC5 �� �� �3 ��8 � � 500 

	�6� E��Dk� JKC �5 �D60 �5 ��71% 	�M� @jDT�6' ;�B� �� .G��5 ��5 � ���6�8 ���A6���BC� �6C� ����3 ��U6� �� V6

b 5�5 ��-
  VB�)2 ���6' �5 �3 (100%  V6����3 ��U6� >��D-6� �5�"DC� V��< `8b ��U6� �� 53/0 6�	� �9� ��7 �5 ��7

 Ga�
 �� ^���� _�� �9�'250 	�6� �D60 �5 ��7A6���BC� �6C�  ���6' �5 Ga�
 >�� �� �3 5��66% DT�	�M� @j ���5

G���
��� O  ���C ��Ga�
 �� A6���BC� �6C� ���6' �5 33% @jDT� ���6�8 	�M�E��Dk� JKC �5 ���5 1%  �� .G��5

 9� ��D�9 E�F
 �5�"DC� V��< `8 ��U6� ; �3100  ��66 � 33%  V6����3 ��U6�b  G��� ; �3 E�F
 �5�  ��U6� >��D�3

 V6����3b  ��U6� ��1/0 	�6��' �9� ��7 �5 ��7 ���6' � � �� �� ^���� _�� �933% .5�� �5�"DC� V��< `8  

 

1 - Chlorophyll pigment     

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
99

.2
1.

4.
21

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jo
ur

na
l-

ir
sh

s.
ir

 o
n 

20
26

-0
6-

10
 ]

 

                             3 / 13

https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.4.21.1
https://journal-irshs.ir/article-1-445-fa.html


����B�  � 	��M� 

360 

  
Fig. 1. The effect of ascorbic acid on the leaf chlorophyll a content in olive leaf. Mean with the same letters are 

not significant at level of 5% probability. 
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Fig. 2. The interaction effect of irrigation and ascorbic acid on the leaf chlorophyll b content in olive leaf. Mean 

with the same letters are not significant at level of 5% probability. 
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Fig. 3. The effect of interaction between irrigation and ascorbic acid on total soluble carbohydrate in olive leaf. 

Mean with the same letters are not significant at level of 5% probability. 
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Fig. 4. The effect of irrigation on the leaf proline content in olive leaf. Mean with the same letters are not 

significant at level of 5% probability. 

VB� 4-  �� ���6�8 �:� ��U6� >60��/_�� ��D�9.   ����5 ��  >6g
�6�@�k��   E��Dk� JKC �5 Z�D-�5% ��D=6
 ��5 	�M�.  

  

d

b

a

e

bc

e

d

e

b

de

b

c

2

3

4

5

6

7

8

9

10

11

100%ETcrop 66%ETcrop 33%ETcrop

 V
3 

E
��

!
� 

I
���

6 
��

�3

T
o

ta
l 

S
o

lu
b

le
 C

ar
b

o
h
y
d

ra
te

 (
m

g
g
 -

1
F

.W
)

   ���6�8

Irrigation (%)

0ppmAA

250ppmAA

500ppmAA

750ppmAA

b

a
a

0

0.5

1

1.5

2

2.5

3

100%ETcrop 66%ETcrop 33%ETcrop

>
60�

�/

P
ro

li
n
e 

(µ
m

o
lg

 -1
 F

.W
)

���6�8

Irrigation (%)

 [
 D

O
R

: 2
0.

10
01

.1
.1

68
07

15
4.

13
99

.2
1.

4.
21

.1
 ]

 
 [

 D
ow

nl
oa

de
d 

fr
om

 jo
ur

na
l-

ir
sh

s.
ir

 o
n 

20
26

-0
6-

10
 ]

 

                             5 / 13

https://dor.isc.ac/dor/20.1001.1.16807154.1399.21.4.21.1
https://journal-irshs.ir/article-1-445-fa.html


����B�  � 	��M� 

362 

 
Fig. 5. The effect of ascorbic acid on the leaf proline content in olive leaf. Mean with the same letters are not 

significant at level of 5% probability. 

 VB�5-  �:�A6���BC� �6C�  �� ��U6� >60��/��_ ��D�9.  ����5 ��  >6g
�6�@�k��   E��Dk� JKC �5 Z�D-�5% .��D=6
 ��5 	�M�  

  

  
Fig. 6. The effect of interaction between irrigation and ascorbic acid on total soluble protein in olive leaf. Mean 

with the same letters are not significant at level of 5% probability. 
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Fig. 7. The effect of interaction between irrigation and ascorbic acid on catalase enzyme activity in olive leaf. 

Mean with the same letters are not significant at level of 5% probability. 
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Fig. 8. The effect of interaction between irrigation and ascorbic acid on peroxidase enzyme in olive leaf. Mean 

with the same letters are not significant at level of 5% probability. 
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Fig. 9. The effect of interaction between irrigation and ascorbic acid on ascorbate peroxidase in olive leaf. Mean 

with the same letters are not significant at level of 5% probability. 
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Research article 

 

The Role of Ascorbic Acid Against Oxidative Stress Caused by Water 

Deficit in Olive Tree cv.’ Mahali Baghmalek’ 
 

N. Moallemi*, E. Khaleghi and Z. Jafaryzadeh11 
 

 The plant growth and development are affected by oxidative stress under water deficit 

condition. The aim of this study was to investigate the effect of ascorbic acid as a strong 

antioxidant against oxidative stress caused by dehydration stress in olive trees cv. Mahali 

Baghmalek. In this study, two-year-old potted olive plants were exposed to three irrigation 

levels (100, 66 and 33% of plant evapotranspiration) and four levels of ascorbic acid (0, 250, 

500 and 750 mg L-1). Some biochemical parameters and enzymes activities were measured. 

This experiment was done as factorial experiment based on a randomized complete blocks 

design with three replications in 2015-2016. The highest chlorophyll a content (1.3 mg g-1 

FW) was related to trees treated with 250 mg L-1 of ascorbic acid. Also, the highest amount 

of total soluble carbohydrates (9.5 mg g-1 FW) and proline (2.17 µmol g-1 FW) were obtained 

in plants irrigated with 33 and 66 % ET crop. Foliar application of ascorbic acid at 250 and 

500 mg L-1 resulted in the accumulation of total soluble carbohydrates and reduction in the 

activity of antioxidant enzymes such as catalase, peroxidase and oscorbat peroxidase. 

Therefore, according to the results of this experiment, it can be suggested that the use of 

ascorbic acid at a concentration of 250 and 500 mg L-1 improved some biochemical 

properties and reduced the activity of antioxidant enzymes in olive cv. Mahali Baghmalek 

under water deficit stress (33 and 66% evapotranspiration). 

Keywords: Carbohydrate, Catalase, Chlorophyll, Proline. 
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